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ABSTRACT: An electrically beated boat for the evaporation 
of powdered material comprises a thin folded sheet of tan- 
talum arranged in the form of a container that holds a large 
volume of powder in relation to the size of the sheet. The ends 
of the boat are flat to permit clamping thereof to the electrical 
p^sts of a vacuum evaporation apparatus. Excessive operating 
tenlperatare variations throughout the boat are avoided by 
fabncating the boat so as to maintain substantially unifbrm' 
wall thidcness therethrougbout 
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vKAiiun BOAT 2,000» C. The one-pieoe foUed construction df the instant 

BACKQROUND OF THE INVENTION boat. especiaJIy the construction of the vertical sides thereof, 

1 pi^H«fn,«f«d.. *: , P^"^'*» such high.temperature operation without substantial 

1. FieldoffiieInVentuM, 5 sagging ofthe«meroftbc boat. Also. the folded coustrTt^M 
This invention relates to the field of resistaiice-heated sheet Provides a boat that is more economical to febricate ftM 

materiaW^''''^" evaporation of powdered ^^y^'therpreaentiyavallaWelwatotliat have a large avi^ 

2. Description Of The Prior Art BtUBFDESCRIFnON OP THE DRAWING 

In the past resistance-heated evaporation boate have cam. tu- i i;»TTn^ * 

monly been made of graphite bars or XrS^cufcX"^ J^^J^SLT^^^^'^'^u^'^""^'^^**'^^ 

ductive wfractory po,.der, pressed into a moS ^'^^^"^^^^^^^^thb^inv^. 

mTwr?/"* '""^""fr^^ ^ ^ °f Deacription of the Preferred Embodiment 

material they could contain. In addition, they generaUy i« . . ^^ooamcm 

required large amounts of electric power to heat arid maintain drawing boat 1 is folded from a single 

ftem at the ev^>oration temperature of the contained materi- ""ectanRalw sheet of relhictory metal to provide full width fiat 
al. The resultant excessive heat coold be detrimental to the ^ ™^ * cavity 3. Cavity 3 is defined by two long ver- 

substrate on which the evaporated material was to be ^ and two tapered slanted sides 5. sides S being in 

deposited. Also, the fa^gh power requirements of such boats 20 between ends 2 and bottom 6 of cavity 3. Complete 

resulted in the need of large electric power supplies. enclosure of cavity 3 i«sults firom four substantially triangular 

Other commonly used evaporation sources aie wound coils sections 7 being in register between sides 4 and sides S. 
of refractory metal wire, such as tungsten and molybdenum example, boat 1 was made from a flat lO-mil sheet of 

Such evaporation sources are suitable where the material to tantalum, 4V^inches long by 2;6.iQches wide. First, the sheet 
be evaporated is in the fonn of a dug or sdUd mass and can be 25 72* at lines I H mefaes from, and parallel to 

retained withm the relatively open container defined by the ^ s*»«et. These folds defined the initial stage of 

cod body. However, such sources are not suitable for the slanted sides 5. Then the ends of the sheet were folded back 

evaporation of powdered materials. * Pafa"el to the main body ofthe sheet in order to form flat ends 

In the neld of dichroic coated lamp reflectors, an example 2, ends 2 having dimensions of 2% by H incii. Finally the sides 

of which IS shown in U.S. Pat No. 3,162.785 issued on Dec. 30 of sheet between the two initial slanted folds were folded 

22. 1964 to R. F. Scoledge et al.. alternate layers of two dif- "P ^ at Hnes 11/16 inch in from the edge to form vertical 

rerent malerhili; are deposited on a glass reflector in order to sides 4. This last folding operation also resulted in the taperins 

form a^<Jchroic coating. Generally these materials are of"d«««nd the formation of triangular sections 7. their for- 

deposited by tile evaporation thereof from a leslstance-heated nation being relatively stress-free as a result of the snace 

evaporation boat and quite often the materials are placed in 35 between sides 4 and sides 5 provided by tiie 72' slant ofTides 

the boat in powder Ibnn. For example, tiie magnesium 5- wnmoi sides 

fluoride mentioned therein is usually such a material The vohmie of cavity 3 was 1. 15 cubic im^hes. which is reia- 

One type of boat often used in the evaporation of such pow. lively large in relation to either the area of the sheet mZ»i 

dered materials comprises a flat sheet of tungsten the center of 9-56 square inches, or the weight of tte boat 25 g^f 
c^lt T?. JTth spherically shaped 40 In operation, cavity 3 was completely filled 5ith about 40 

! l^' I. """^y "'"^'y '^^"^ po^i^ magnesium fluoride and the boat w^ 

« a bnttie metal that » not readily cold workable. Also, the placed in a vacuum evapTation apparatus cSL «S 2% 

„T T"? ^ "latively thick. say about 0.050 i«ch glass reflectors to be dichroic coateTrboS 

inch, m order to prevent saggmg thereof during operation, of electric current at about 6 volts was rea uhed to mXhl 

Altiiough tfie cost of fabricating siich a boat is low. L smaU 45 ponder and raise it to ri^^«tirtSratu« oft^ut 

number of arttcles that can be coated at one time. Also, the CT, tiie Iiql5r555i^5^~6ar^b^ii^^ 

ahept metal tfiickness needed to prevent sagging adds an- vdrnneoftiiepo^r^ ^ three-fourths of tEST 

desirable mass to the boat which, in turn, requires more elec- The dichroic coating consisted of a total of 20 aheni^tin. 

tnc power for operation than would be necessary if thinner Uysrs of magnesium flLridean^ 

metsl could be used. In addition, the drawn portion of the boat eiporated fmm a^p^lSle^^^^^^ 

IS thmner than the undrawn portions tiiereof. resulting m At the conclusion of the dichroic coatine cvde aho«t ^ t„ 

noBUfllfonrnty m wall tiiickness and electrical reslstiJhy. 1 0 grams of magnum fl^ridfrem^^^ 

wh^hcancauseundesirabletemperaturevanationstiterem.' diti'on was B.ne^%"StSo J fT^^^^ 

SUMMARY OF THE INVENTION magnesium fluoride evaporation boat 

. ^ ™<»prefefablyni8deortantalumsinceitia8uflicientlv 

A resistance-heated evaporation boat in accordance with refractory to wltiistand high evaporating temperatures and 

this invention b fabricated from a thin rectangular sheet of «ufficientiy cold workable to be folded into the desired jshane 

tantalum m such a manner as to form a container timt has a 60 *e need of heat or special took. Other refractorv 

arge volume m relanon to the area of the sheet. lo addition. metab, such aa tungsten or molybdenum, are generaSy too 

the structure of die boat is such that the worked areas of tiie brittie for this process. »c«erauy too 

metal sheet are low stress aieas that can withstand high Preferably, also, the height of each vertical side 4 should be 

operatmg temperatures without excessive distorting or buck- about equal to the widtii of bottom 6. that is trsafveScal 
he thtr«:J^fZ^^^ ^''"^^ ^ibstantially change 65 sides 4 should be folded at Imes that ai located afatow one 

the thickness of the m etal sheet, as could occur In metal draw. tiiird the wWtii of tiie rectangular sheet in ftom ei^ ?on» 

ng. pressmg or weldhig operations, since a nonuniform edge. Such a relationship provides an aS,"atdJTa«.^stan? 

fl™ r^^^^ undesirable nonunlfo™ current boat that can contain aLWnt volu^of ml^^^^^^^^^^^ 

Aboininaccordimcewit^ 7« T oZriT-r^S^TS^JSr^,,:^^^^^^^ 

Wc (nr clamping („ ,hd uaual dcctrk.il p<mU ol vacuum without breaking the val. „ .sS 
evuporutujn app„ratu», the ondn having relatively large surface vkle. an adequafdy wide openliv ir^^iwtT^ u^^^^^^^ 
arcu in order to provide low resistance contact witii the po«tH. ing of aaid h^rge numberTir^d^X SjJ^r^? ^ T 

Durmg operation. Uie boat Is heated to a high enough tern- powdered m!^tiT^thL^e 1^1^^^^ ^' 
peratMretoevaporatein vacuo thematerialco„tdnedL.in. 75 Up„.., trSin ^T^X^, 
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ottHy on Bitides tiiat ate in line-af-dght widi ttie powdered 
• material withm cavity 3. 

^ ' For pucposes of this invention the ratio of the height of ver* 
^tical 4 to flie width of.frattom 6 cdn vary between about 
2:1 and J:2 and still provide adequate sag resistance with a , 5 
wide enough cavity opening for line-of-sight deposition on a 
large number of articles^ such as reflectors. ' v 

We claim: V -^^- 

1. A resistance-heating longitudinal boat for the high tem- 
perature evaporation of powdered materials comprising a uni- 
tary folded sheet of tantalum having a cavity and flat ends, . 
said flat ends adapted to be clamped to electiica] posts of 
evaporation apparatus, said flat ^cb comprising only a singes 
thickness of said sheet 
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'2. Hie boat of claim 1 wherein said cavity is defined by aflat 
bottom, two opposing vertical sides and two cqqposnig tapered 
slanted sides. 

• 3. The boat of cbiim 2 whisraln said vertical ddea are Ji^ed 
to said slanted sides by substantially triangular sections, said 
triangular sections being inherent parts of said unitary folded 
dwetoftantahun. ■ 

4. The boat, of claim 2 wherein sakl flat ends an substan- 
tially parallel to said bottom. 

5. The boat of claim 2 wherein tlie ratio of the hnght of 
esdi of said vertical rides to the width a£ said bottom is 
between about 2: 1 and 1 :2. 

6. The boat of claim 5 wherein said ratio is about unity. 
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